QUESTIONS UNDER STUDY: To describe characteristics of patients leaving the emergency department (ED) before being seen by a physician and to identify factors associated with a greater risk of leaving the ED too early.
Introduction
Left without being seen (LWBS) patients represent between 1.4% and 15% of all emergency department (ED) visits each year [1] [2] [3] [4] . Leaving the ED too early may lead to unrecognised serious medical conditions, additional costs, recurrent ED or primary care physicians' visits and potentially avoidable hospitalisation [4] [5] [6] [7] [8] [9] [10] .
Available literature, mainly from the US, suggests that, in comparison with patients who receive care in the ED, LWBS patients are predominantly younger, males and self-referring. Many are also uninsured or have a low socioeconomic status and leave preferentially the ED at times of the day when ED overcrowding is at the highest [4, 6, 11 -13] . In Europe little is known about LWBS patient characteristics, except in the United Kingdom: in one study LWBS rate ranged between 0% and 14.5%. LWBS patients were predominantly males, and 12.7% of them re-attended within seven days of their initial presentation to the same ED [14] . The goal of this study was to describe characteristics of LWBS patients and to identify factors that were associated with a greater risk of leaving the ED too early, in a Swiss primary and tertiary urban teaching hospital using a database retrospective analysis.
Material and methods

Design
We performed a retrospective analysis of the administrative database and electronic medical record of the population of patients.
This project was initially designed as a master thesis for two medical students (Bérénice Cramer, Mathilde Schaller) and was also part of a quality improvement project. Therefore, we did not register this trial in an international database, although our ethics committee approved the protocol.
Selection of participants
All patients older than 18 years admitted to our ED during the year 2008 were eligible for the study.
Study setting
The study was conducted at the Geneva University Hospital, an 800-bed primary and tertiary urban teaching hospital with 60,000 annual ED visits.
In our ED triage is the responsibility of a triage nurse who records symptoms, evaluates the severity of the patient's clinical condition and assigns an emergency level of severity in accordance with to the Swiss Emergency Triage Scale (SETS) [15] . The SETS is a four-level scale: (1) life-threatening emergencies (receiving immediate care), (2) urgent conditions (to be seen within 20 minutes), (3) semi-urgent conditions (care to be initiated within 2 hours) and (4) non urgent conditions. Triage information is recorded in the electronic medical record. Following triage patients are dispatched to one of the two areas of our ED (ambulatory care or urgent care area). Administrative registration immediately follows triage for every patient. Demographic data are recorded in the administrative database that will contain all the information concerning the ED stay. LWBS patients are identified as such in the administrative database after they leave the ED.
Data collection
Administrative database and electronic medical record of all patients admitted to the ED during the study period were analysed to obtain: (1) demographic characteristics (age, sex, nationality, profession, religious preference, marital status); (2) ED visit characteristics (triage category, main complaint at admission and admission mode) and (3) time characteristics (month, day and hour of admission). All data were treated anonymously and this study was approved by our institutional ethics committee.
Data analysis
LWBS patients' characteristics were compared to those of all other patients admitted during the same period to the ED. Unadjusted odds ratios (ORs) of LWBS compared to being seen by a physician were calculated, Chi-square was used to compare differences between groups. Confidence intervals (95%) were computed and p-values <0.05 were considered as statistically significant. Age was our unique continuous variable and ORs were computed using each supplementary year of age for comparison. All other variables included in the model were categorical (see table  1 ). All variables for which a statistically significant association with LWBS was found in the univariate analyses were introduced in a multivariate logistic regression model (SPSS version 15 for Windows, SPSS Inc., Chicago, IL). Adjusted ORs of LWBS compared with being seen by a physician were computed using this regression model.
Results
During the study period, 59,354 patients were admitted and registered in our administrative database. Patients younger than 18 years (n = 1,709) were excluded and finally 57,645 patients were included for analysis. From them, 2,413 (4.2%) patients were administratively registered but left the ED before being seen by a physician, and were identified as LWBS patients. Triage was completed for 514 other patients who then immediately left the ED, before registration was completed in the administrative database. Thus, we can consider that a total of 2,927 left our ED (4.9% of the overall population). Insufficient data was available concerning these 514 patients and thus they were not included in the analysis. Sociodemographic and ED visit characteristics of LWBS patients are described in 
Discussion
In our urban primary and tertiary care hospital ED, 4.2% of ED admitted patients left the ED without being seen. These patients shared some sociodemographic characteristics, presented with lower emergency severity levels, and were more likely to be admitted during off hours. Their complaints were also more likely to concern substance abuse and psychiatric reasons. LWBS patients represented 4.2% of all annual visits. This result is quite similar to what is shown in other studies, even though the rate of LWBS patients can vary significantly between different ED centres owing to differences in type of population, ED logistic issues, and data collection [14] . These patients were young males, single or unemployed, and benefitting from welfare. These results are consistent with previous similar studies [2] . As shown in other similar studies [1, 16, 17] , lower emergency severity levels (SETS levels 3 and 4), were over-represented in our LWBS patient population. For this young population, ED is frequently the sole access to primary care even for non urgent conditions [18] . Although we were not able to correlate the rate of premature leavers with ED crowding, we can hypothesise that this growing population with non-urgent complaints may contribute to ED overcrowding, resulting in more patients leaving without being seen. Although most patients leaving prematurely were triaged with less urgent problems (SETS levels 3 and 4), we found that a significant number of patients with higher emergency levels may leave the ED before care (n = 177) as previously shown [10, 16] . This is of concern, since leaving the ED prematurely can theoretically lead to adverse outcomes reflecting an unsolved medical condition [2, 5, 9] . Moreover, LWBS patients more often have no alternative health provider which may lead to recurrent consultation or early hospitalisation within days following the initial visit [16] . Other ED visits characteristics, especially time and flow concerns were associated with higher risk of leaving the ED prematurely, as other studies have shown [10, 17, 19] . LWBS patients were more likely to be admitted in the evening and the night, or during week-ends including Mondays and Fridays, indirectly reflecting overcrowding and prolonged waiting time. Admission mode also seems to impact the rate of leaving without being seen; at similar emergency levels patients admitted by ambulance less frequently left prematurely compared to self-presenters. This might reflect enhanced anxiety and more serious perception of the medical condition associated with ambulance transportation.
We also identified alcohol and/or medication abuse as strong risk factors for leaving the ED prematurely (OR = 6.08). Similarly, patients admitted for psychiatric reasons were more likely to be LWBS patients. Due to their psychiatric comorbidities, these patients may exhibit lower tolerance to waiting, either due the effect of substance abuse itself or to behavioural issues. In addition, physicians might pay less attention to this frail population with the negative consequence of prolonged waiting times. These associations have not been observed in previous studies, and might reflect the difficulties in the long-term follow-up of these patients with frequent unmet needs. The lack of private insurance has been shown as a strong risk factor for LWBS. Although health insurance is mandatory in Switzerland, our reimbursement system with high deductibles and co-payments may be a limiting factor for most disadvantaged people. Our retrospective design and the absence of data on health insurance coverage did not allow us to investigate this hypothesis. In contrast to North American studies [12, 16] , we did not identify ethnic origin as a risk factor in our multivariate model. Nevertheless, patients with Muslim religion more frequently left the ED without being seen by a physician, which has not been seen previously. We may hypothesise that these patients are more frequently migrants or recently established in our country and at risk of being poorly integrated into our social healthcare system. Our study has several limitations. First, its retrospective design left out other important factors such as spoken language, waiting time and ED crowding, insurance affiliation, or presence of a general practitioner. This design and the analysis of an electronic and mainly administrative database also exposed to some limitations: (1) there is a lack of quality control over the data, (2) there is the possibility of having missing items, (3) information collected is restricted to data required for administrative purposes and lacks clinical background. Without follow-up, the consequences of leaving without being seen could not be evaluated. Moreover, this study was restricted to one year; consequently, LWBS prevalence could not be assessed for other periods. Nevertheless, incomplete data set shows that the proportion of LWBS patients is stable in our ED (4.1% in 2007, 5.2% in 2009, 4.4% in 2010 and 4.6% in 2011). Results of this study may not reflect the experience of other centres due to its single centre design. Finally, triage was completed on 514 other patients who then immediately left the ED, before registration was completed in the administrative database. Insufficient data was available concerning this subset of patients and thus they were not included in the analysis. LWBS patients share reasons for ED visits and sociodemographic characteristics that our emergency healthcare system handles with difficulty. Logistic and time issues also play an important role in the risk of leaving prematurely the ED. Several strategies could be implemented in order to lower the proportion of patients who leave without being seen. Among them, a dedicated area for evaluation might help in situations of overcrowding with low acuity levels. General practitioners, other collaborative centres, or semi-elective consultation centers could be used to improve the situation. In addition, as prolonged waits favours leaving prematurely, a better communication at all steps of the ED evaluation and especially immediate information about expected waiting times should be given to help the patient to better tolerate prolonged waiting [20] . This is the first original paper about LWBS patients in Switzerland. This type of study should certainly be generalised to other ED centres in our country in order to identify LWBS patients' characteristics specific to each region and then develop appropriate interventions to reduce their rate.
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